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Abstract of WO 021 00949 (A1 ) 

I Polyimide-based liquid crystal orientation agents 
\ containing the structure represented by the following 
; formula (I): (I) wherein Q represents a single bond or 
I a divalent organic group; and R<sp>1 </sp> to 
! R<sp>4</sp> may be either the same or different 
i and each represents an aromatic group. 
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14, K»»l4Brtl»att I- *. v^Jf ^ t #X«ftfcJ£ < ^ & ftT 5 o 

r ©SeiEftBlfc** bft3#tti: LT!4, ilEtt, Mtt, iXfl tt 4 if © X* #3 ft* 
•14 14 i £ 9 , ft#*ScftE[Rltt, SfeJ6-ca«J4** SSr»ofcR*«»El«Oft t v^ofc 
Sift i: ©ff BFWfl:, $ & fcttRA**** £f*I!j£-£fc8g©, HJ£«}f^, m##^Si 

*fc. asftstsj*** ©*a±o«**»6 14, mow «t->si-i-3 

±E#«-©rt, if ©«fttfttHU TFT4i'ff)7?f^Tl- 

y **iBtt:fr*«rJlv^«fc*^^i±4$teMftt>©-eai> & » **ft?ft*jisis*i,rv> 

5. flttt, »H¥6 - 2 2 8 0 6 1 -S§-£»T-{4, # U ^ 5 K # $& (f © a - A* $ * # « 

mmwr ;ft^iirSitT^5. #i¥8-7 6 i 2 8,^&it*ii, #y ^ 

5 FloI^I^A*^SS*ftI^3S75 v * -* j* oflj 5 

*H$ftTV>5 0 

#31 S3 3* 8? ft Li 5 itSSSSS, ^tt 1 -* v V ft A £ M v^fcS* co ^§3f |e ffl v> & ft 

5 Ft** #*■*■)* £■ i EAR (*»Wftt, # y 5 KXotlEARi 5 ) 
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*4<HH©I## (E*T* [c] S:**- a s #«f 

£ fc „ * 8 H © tt ft E A & MM X' I* , :}ibAiT~A3T^S^Uffl^5:iH^ 
2>Av#* u^. ASTtfc^ttt, * ( i ) ©it^ftliai"! BE «t» iclStl 

TvJti, ft 5 fc v^o mm& Hig-e « 5 © u v» 

#8W©Si^to»S*]K-&^rS:h.*J:lB5«; (i) ©flliiKft^T, q tt¥3fe£-* fctt 2 

SL^Vym, ^Ptf^i, -Ph-O-Ph-, -Ph-CH 2 -Ph-, - CHj- 
p h-CH, -£.tfaSr*«##*f feii3. ::t% fSStLttt?!^^!, ^7*- 

-2011)7^^^1, $SI$C 1 ~ 2 0 * WV*, a 7 St , 7 y Sfl , *&lf, 

- 7 a = ^ £ , t?f/H, ~CH 2 - Ph-CH 2 - , 7/^l/>S, ^fl^^I, x 

* ( I ) \Z#^XR l ~R 4 (iff SSt'fc D , fcfcRJ&SftfcV^ Jt:##)fCfi7 

a-*, t7x-M, ^-7x = /H, t7f;H, 7xfyl-vy|, t»v->*, ^ p 
7>h7tvS, 7;v*l/yST-S,9 , gH<tt7 S -;H, tr 7 * = » 
#-7 * = t7f/H, 7;vi-uySt-*2, Xlilfj|T-ioT 

A < , *Ot*»tt, *fftl~2 0OT^#*», **ftl-2 0O7^3if5'/l'i 
, T W *^*s a 7y SI, ttsf, XSM7^*n^f^Jffe§, 

?*/u#V»Ii*ftiJJ7S^ft**fc -T?K«£*5 r fc K J: 9 '#5 r fc 

# T # 3 „ 

2, 3, 6, 7-t7?yy7h7*;i'*y|, i , 2, 5, e-^^^i^v^h 

?**#yl, 1, 4 , 5, S--7-7^W>'xh7*/>#>'®f, 2, 3, 6, 7-7 

?tyf h 7*;v#y|, 1, 2, 5, 6-7y^tyf^*/^y|, 3, 3* , 

4, 4' -if7i=;yf h7*^#yS, 2, 3, 3' , 4-tf7^-/Vxh7#/V#y 
^ s tT * (3, 4-^*7V#^^7 = -/V) re - 7 1 A- , 3, 3' 4, 4' ^7*72:7 

y7h7*;>t;y|, tr * (3, 4 - 5' 7* = ^) ?.;v^^, tf ;* (3, 4 - 
# a- ** v 7 = - ) ^ * v , 2 , 2 - tr x ( 3 , 4 -i ? *A , #^"i / 7is>>) 7 b 

>• s 1, 1, 1, 3, 3, 3--^#f'7;l'2|-B-2, 2 - * (3, 4 - * A tf? 3f 7 
acs.^) -7u/<ls, if* (3, 4 - i?Ayi/#^i'7xs TV) 5?* '^A'S'? (3, 
4 - * A- * S/ 7 at =• A" ) &y 3L~A' i S7 is . 2 , 3, 4, 5 - f P >"f h 7 * 
IX ®, 2, 6-fcf* (3, 4 7c=~7V) tfp-^Wj;fc'eD^#;^T-}>7;*/t' 

1. 2, 3, 4-V#D7"n7l'7*A'#y8, 1, 2, 3, 4 - 
v-^n^O-^V-rhy^/V^V'^, 1, 2 , 4, 5-V*n^^ir->T'l--77J7l'*'>gE, 
2, 3, 5 - h 2J 77 /t-^^f ? B yf/VSS, 3, 4-^*^^=3f^-l, 2, 3, 
4 - X 1- 7 k KP-l-t7?vy = A^i4i'(0lia7 h7**#^»«)-t**, 
1, 2, 3, 4 -7"* Vr" K 7 tfA-tff&ft fWJillS^^ h 7 tfAtfl'®© H*-*ttft if 

*«*ifb*v5. rftfe ©8£-*7Kim¥-©{b3-fe£M lt t ± < , ®lk<Dfc<&®Z» 

#!)75 y * m ©-frjfcRJfcfcffi V^ ft 5 i^7 5 Vik&m tLtft, p-7* = H'S>7* 
m-7^=U>'v i 7$>, 2, 5-i?7? 7 l-^xV, 2, 6 - S? 7 ? / f 7U3i > , 
4, 4' -?75/lf7j=;> 1 3, 3 J -{?^f*-4, 4' - 5? 7 5 7 fcf 7 x = /I- , 
3 , 3 ' - P ^ b - 4 , 4 ; - v 5 7 ? / tT 7 i = 7V , -77? 7'77i-;M?y, v 5 
7 5 / 5? 7 i=-;yx-f;v, 2, 2' -5'7U?7s = /l'7 , BXy 1 If* (3, 5 - i? 
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at / V % 1, 4 - fcT ^ (4-7?;7s^V) ^ V V N 1 , 4 

- fcf* (4-T? /7xS/V) ^VifV, 9, 1 0 r- tf * (4-7$;7i-^) 7 V >• 
7tV, 1, 3 - tf * (4-7U7x)*f) -^V-fe'V, 4, 4' - fcf * (4-75/ 
-771^/V^/^y, 2, 2 -If* [4 - (4-7S / 7i7*->') 7i = 
A,] ~? b V N 2, 2 - If * (4 - 75 / 7i^^) ^a f f7/^n7P/!y 1 2, 2 - 
tf* [4 - (4-7? / 7i^-» 7i=A-] ^^ih^^^-B^B/^^^ifiO^S^v 1 
7 5 f , If * (4-7W/#c^*f*) * V . * (4-7?/-3-^f*V^ 

n-v^^/u-) p! * y«o|«^i' 7 5 vdaitf i , 2-^7?;i^> 1, 3-^75 

y^n/V, 1, 4--77U7^, 1, 6 - 5? 7 5 7 ^ + f- ft if Ofig K K 5? 7 5 V 10 
, 1, 3 - tf * (3-75 /7"p If/V) -1, 1, 3, S-T^^f^^-yp^ff >4 
2f o*/J a y S?7 5 Vft if^^Jf £>*l5. 5 Vlt*-Oft#*t*J|LTt) 
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-kBSt** R 5 , R 6 , R 7 , R s H^ftfftlil^lf6»i«Mil:*U Y 1 
, Y 2 , Y 4 , Y 6 , Y 8 , Y 9 tiL*tl%tl®3HC%.m&. =z-7- s.^fA>m^t 
Sfcli7 5 Ktt***U, Y 3 tt**-a-*fcH:l»af»l - 5 ©tt«Hftr^*^i;*fcH:tt 

1 ~ 5 flD^lftWfflSr*"-!-* T-rt'^A'*** b, Y 5 , Y 7 (±K**fctt***rjj*L, 
gliO~3(Dlf s httl*630iftt*t. 

«ft«$rEfl*©** 3tt, ±tE«*«r*r-j-5 s>r 5 y©, Ho^t^iCiorl 
fti-sas, 6*«fr»-t«>»A«i*a«J«ft-c*-f, ft *lfc # 6 & ± -c *> o 

«!)75 ?*«©•&#£* Ic/B^ttiS? h7*^*Vgr|*«ii:i'7S >fl:£-*©tt 
/IWa-lis f f7*^^vS~**feo ; f/!'tC#L, -^7 S ■yfc'&m (D^A'ittS 0 . 8 
~ l . 2tfc5:t«s»*iv\ If fflM^Rf&PS> - <o=e/vtbis i . otffivMSif 
*^1-5*^#:£0S'g-gtt7C# < ft*. 

t *e &fi*iMt©a**a**+#fc ft 9 , + 

t MM^©^*** 5 ® < ft 5. ttox. #KJESi'*5it$ £«©*-&£« 

, G P C ( G e 1 Permeation Chromatography) fe-e$!lfeL 
iiS**?*^** {Mw} T*2 :: f~5 0^•t1-§^D^5^f^LV^ Il 
/J?y7?y^^W-§-^RjSft, *«*KfTf , ItO~l 50t, 

"C©EJ£a.*-efffc>;|x« . ±E#«*K4: ITS, EJ6-<?&ja"t5EJSW«:»* L 5 5 t 
©Ufciitf#R:tlRlffcv». ZoMfcmzmifSfthti. n, N--^f;^^A7U* 
s N, N-v f ^f^7tf7 5 K , K V 4 N-^^i^P?^ 

* A , ^ ^ A- * A- * * K , f }7^f^II, tf 2J 5> y , ^ /V- X A- * >- s ^ f" 
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r©ipCLT#^fc#M? Ktt«*tt* + * - i fcr * , * / - 

**HftV^#, LTB, Mili, N - * 2 - fcf n JI K > „ N , N - 5? 10 

^ f h 7 5 K» N , N-J?^f ^*A'A7S K, * /I" * # * S" K » y — ~f *f~ 

tt , m - ^ V ✓ " , ^i'V^-A', V =l / —A> ^ An^>ft7s;-;V)i t'C7i 
/ -/l'*l*it*r#H' 5 £ £ 5. 

filfiftflii LT^ & ft*«MW&&©# J? ^ 5 K-e*> 9 „ #fcRB££ix5 f> ©fit 
4^. ^fV^iHU-itl, #!)75y^t©f ^IL*t©it^W5 Kft (ft 

MfcJl^ fefto. rti^iiii^ 9 T % ? 9 86 £ & i£ <? T- Jo m t> t < a It It 

*«1» , C#Sr5yi'»tlllit8*ftfc*lt8Kl6I*ll, it B 0 - 2 0 0 t 4 

, £F*L.<ii6 0~17 0 < Ct$*v5. BLI&m.&# 5 Ot*irBR*|*II>Si« + dl!i 

i # fc 5 o 

f^LT 0. 01~20**fct«Oi«jf*LV\ £fc s K*KS«tI i LT ft, « *. tf 
tfj?^, Hif^7 5y4ifB3l7 5y^iV>5;t#X-|5 0 Jft* H ftttft <Dtt 
JB*tt, *JB1-8K*JMl**'fc#L-C 0. Oi-lO*^it5»#jf*LW. 4*, 30 

0 ~ 1 8 0 t\ jJIKBl 0-1 50ttJJl5. 

-&®xho x v. 

**9J©* »|AlTO»ltJ|^b*i8ft*ll Ca] f±, a; (I) T*^ $ *T,3*3fcfc*T 
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(10) (11) 

*i fe 5 *> v »SK» (D - (6) , (10) * ± it (li) <D{t&®x~h5> B 

[a] ZnZ-fc&lftjjmi-t, H,N-Q-NH,Tf*5il5-«i>7? 
V * fc & , R-NH-Q-NH-Rt*?J}l5lSv?7^h R-Xt?Sft5Anf 

^fls**JlE*#H*T, SS^y-^n, ter t -■7****741'* «Jg#£T, * 

a#M£l±Ki6S*«ci-c#5i:i«s-c*5. cict-, q M: - « * (I) tffiQiili 
-«©*r»*T?*>t>, Rli-KS (I) fCR'-R 4 t[^C^#iiST?&!?, XliC 1 

fffSA l (J 5, [a] #yTSy^iXtlt# 

P-f S K4>6ItfiiS*4< it li©I*#»tlIiSJ»l/, HJtT, 0 . 0 1- 
0. 5T?fe!3, # ;§= L < , 0. 1-0. 3ffc5„ ft ^ [a] 08^t#*ftt*5 

*55RollfEA2TO»«-e)S^bh5S*# Cb] fix * (I) T? * $ ft 5 * 5g «r # 1" 
5 sfeiHifcfcRJfeS ft*v*. * coA#«*¥rf 5 fc , ^y^-x/v, * !) = * -r 

n ft & ©«-g-#*W<5 ifcJ&fctt, # V ^-x/WTfi, ■* (I) T?*S*lS«atS:«"-*-5* 

x^7/>fS, A (I) -r**Ji6«»t#i-«*A'#*^**»fls**i:*«rA'a- 
^ fc ©fitf-S-EJfc-^ * (I) ■C , 55%**t5«3ilt* , i-5*»**lfcflS'frfti:*J»'**^* 
i ©**-frEJ6* Co**, #y75 FT* IS. 3C (I) Tf^-sftSfcSSrflr-j- 

3#^#*i'a61I*<fc£*fc^7S>it*frfc©M££i&-*, ft (I) T^S^5«3t 
^ft57? / fc S' fc ©M*E*4 # V 
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±5EL7t5£ (I) -C* **i,5#3t«?*1-5*«361tftft^*tt, il # © « -g- J& ft # ft 
T5^^fcliR-NH-Q-NH-RT*^^tl,6— Siv > T5;>'<!;T^i!y#:ftTT'SiS$ 

±i£ufca (i) ■cissii««*fe*r6*A'#*^>i'afii»fls-fr»B, a$t©«-a-$ w 

fifiSt^StS^t^-etS. AfrWfctt, + J: tfM**' f 

if ^$13* fit ^;r/K |OffftTtElS*t« * S'Vi'S SrftK L H 2 
N-Q-NH 2 t*Sll,5-afrSy*tftR-NH-Q-NH-RT?f S^Srai? 

±a>Lfc^ (i) -e* ^HS^itlrW-rsT 5 y SflUfcft-frttttv ®?if ft 

»|fc©#ffiT-CE*£*TSyii«r««Lfc!fe. H z N — Q — N H 2 -t-^§*vS-&S?T 
SyStttS-NH-Q-NH-Rf»SH«2*i ? TSJ't7/l'*!l#|ET'eS*S* 

±3* Lit a (i) §fr5*J6**i-s-f y '✓TyisxyA'Stifcfttftft. asr© 

^V»»flctH 8 N — Q — N H 2 t*^5-a^7$y$fcttR-NH-Q-NH-R 

#5&SJ3©, ttlBA2T©»ilfci3ttS* [b] ©^g-gf*, *!J7? y^fStF* 

y 5 K*»6»tfixS^*< 4: *> 1«©**#©*»**K#U, **JtTf . 0. 0 1- 
0. 5 9 , »*U < IS, 0. 1-0. 3t?fc5„ S-a-ft: Cb] © »-& S '> ft 1" jf 5 

*He^©, ffiTiHA 3 V (DMMX'm^tbtlZ&'&fe [ c ] HU * (I) T?S£*l,5*3i«:# 30 

vfc-fr* 4 ©*S-g-(r i D * !) 7 ? ? * S£©S-£-& [ c ] |5:ijn?t, 

T 5 v if * 4 ? Kflsi" 5 - 4 ± 9 , *S-f 5-K«S^* [c] ^Kii>'tt5. 

-j&fti-tfyrs ? * m& xxttf y 4 =: Kffli^fcsv^nstfflt^ot, 

JiSfco-eii*^, * ©A&IDJ 4 LT 14, K(|iAiTjsJ:t;A2TO»ii:Sv^ft5* 

5 T 5 y * ^T*^ L fc f h7*;^ViIft*ftfeit)tf7 5 i*5f 

* (I) t^J ^5#3t.*r«--f5S?r 5 Vft-&*tt» 9 * © 5? T 5 V ft g-ft 4 H flt 
tffiV^r iii5t^S©X-, *BAlTj8itfA2TO»llt|V^n5*!)7S??» 40 

* (I) -C*4*u«#afc*i-*«>T 5 ^fls-fr#«r#*B:it % a (I) T^ftSSit* 

Slff6Tt\ l 2 o <C~ 1 4 0 r 4 t?s?= bt» 4 S6t^9 

^?A-*-*yt*fiai3^hn5S;ljELT7 5 / £ 5 # 8x ft 4* # $> 5 „ 

[c] &#5fcR©, sc (i) T?**ft*#a**i-a^r 5 ^ft**o*ffl«* 

4 UTf±, 5 >ft-&*Sr 1 4 Ufc«Ffc 0 . 01-0. 5t'*5, 

<ttO. 0 5-0. ftSSfi^'>^t^5i, ttES!l$, ISif^tt©|S! 
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* iz. m 5fe $ fi * ^ # , toS t Ltli 2 - f p !) F>> N - ^ f /Hfo J) K >■ , N - ^ f" 

=c A- # ;vtf h - ^ , ^f^*/Hf a^/i/tf^krh — ^7tf-h, rt^p-v^ 

JJ n - /l/ , 1 - ^ b df- ^ - 2 - 7* n /sV — ^, l-J.h^rv'-2-7 s P-'-«y — ^ , 1-7 

— K If l/y/!) 3-;)/ - 1 - ^ / xf ;Vx-f /v - 2 10 

-T-fe-r-K i?^n i^y^S a-*, 2 - (2 -x h#^7B*^«» -fxi* J —A> 
, fLgS^^^^-^-r/V, #L H a: ^ /w ai * ^ , fLSfn-r/ctfA-^^x/K ?L 16 n - 7 f- 

fciiffKMclfiftaiifti/^ IS, 1 ~ 1 5fi%, L < (4 2 - 8 M 5„ 

* fc , # 9 ^ 5 K#«« k ** ©« #tt % 4 fe I* ± £ * * B ft * , *y^y^^»*if 

*3BW©«*»lSlia«3fiItts Sffi-hi-iH-'teR^^^ Lfc*. 5 *" v ^ ^3fe if. It * 4T T- IB 

, MA* y iri'^*£©»a«rfTv^*Bfoi{* ufcfc, ©^set?** -t/ufc ft* u 

SS#tIS©Stf k L-Ctt, #5*, y^*if©lBftt**ffl-P*, KttM 

-*-ifc, -8s, &M~&ft£tf¥»f fe*tt©iB*»fe, x*«Hc»<K*Epai 

< m V* 6*i-CV^ 5. 

**«fc:te»*5*ftEiRi*ia3J©Sl&j*H^ 100-35 oic©fl:Sc©a*-i?ff 5 r fcas-e 

* 5 # , gSKBlSCC-SOOttfot), Jbl^$L<li 2 0 0 , C~ 2 5 0'Cf 

iKf Ltl 0 0%-f ? KftS*54H!ttlH\ fc L , ffi ftir *«3fefr gt & K k S *t 5 
s v'-A-^JSM-fbft if <Dmt&m&& X D , l 0 < C;&li:i^V^fig-C-jKEJ&-t-5 r k ##4 L V>„ 
±Mj££flofc#, & H CT5 trv^^ft^SttSBBlfaSQiSSr^v^^ $e ft E fa IS k 
•r 5 r t # X' & 5 , 

E*_h© J: 5 *8S«)*i*S*?tt, **K©»ftEfo&S»;i»&»jS3ifcfcRi6E 40 
0* TN|-f , S TN|-f , TFTf^i^, K |C I* . « 



<3-j&#j i > 
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NaOt-Bu m-xytene 3ti 



Pd(OAc) P(tBu} 3 



Me 




Ca-l) 



illlgTt 5 0 0 mlCloP77X = CB-#i'H'2 0mi 1 151^7^^ ( 
II) 0. 4 2 g {0. 0 0 1 8 m o 1 } . t e r t -^f WX7i^ 1. 5g {0. 
0 0 7 5 in o 1 } £ Aft 1 0 *|ft#Lt«, 4-/Bt7=y-*3 5 g {0. 187 
mol} Om-*5'I/^*Jtl 0 0ml SriTL. S&fill 0 & ID ft to £ * fc „ 
Jjfc K , N, N ' - 7 — fr^l/ & W 2 5 % {0. 0 7 5 m o 1 } <Om~3r->l/V^$i 
2 0 0mI^3Jxfc«, tHJ{fA-t e r t-7*^Vl«'15. 8 6 g { 0 . 165m 
o 1 } 1 1 Otf 3 B#ISRJ££#fc 0 S^7t, ^Sgf-^^TL. = 

*s-yK J: <0 ft til Lfc. h 0 frAte J: 0 Jft**» *|th!l*At5«t, x 

n : n-^^-^y=l : l) «fc 9 Mtt Sr fi= * (a-1) £ # , 
2 > 



(a-1) 




fflftTl 1 . 5 0 0 ml ©BoP77^3K£Ift*')Il 6 g {0. 16mol} 
-iJ^cpxjryiSlOOmUAtl, - 7 5ttftiPL&. ft^i (a-1) 1 8 g 
{0. 0 3 3 m o 1 } fcB0jnIO5?^BPx^t:|(p||4*, ^o<?STLfc. ST 

*^/P*5i#B7K57^-S (g^K^^/V: & -^JMf" V= 1 : 4) fcMfcfr^flS 
£•* ( a - 2) 



SPH^H^Tf v 2 0 0 mlOt^75X = Kft^« (a - 2) 0. 124g {0. 00 

0 5 7 m o 1 } i4-7;l'tP'<y , /7 s ;yO. 3g {0. 0 0 0 5' 7 m o 1 } t U ffc 

*!)7AO. 1 3 g {0. OOlnoll tJ>^ f-}VT± h75 K (KTDMA c £ 

) 2 0 m 1 «K 1 4 0 3 *IBR* S tf fc. h 3 |1* 5 fi LflfJH* 

ffV^-g-ft (b-1) G P cBfc: J: 0 JBjeLfcfi£fc (b-1) 

fit {Mn = 15000, Mw=3 0000) "e £> o fc „ 

< -S-fiftW 3 > 



(a-2) + 




n 



(b-1) 
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<*- 2 > + jy' 




tSfl^Tt, 2OOmlfD0-:n77^3l:Uft (a-2) 5g {0. Olmol • 

} t 4 - 7 )\> * n = h Ct ;y -f y 0 . 484g {0. 044mol) t^H* !) ? A 1 2 

. 1 6 g {0. 0 8 8 m o 1 } &DMA. c40ml s 1 4 D "Ct 3 f t < * t 10 

v'!)M';V*7A^7^77^6 ( * n n :3wV A : n--^drih>-=3 : 1) 



(a-3) 




20 



2 0 Om 1 »lon77^ = fcft^* ( a - 3 ) 6 . 5g {0. 0 0 8 5 m o I } £ 1 , 
4 - 5> 4 Om 1 KftflF* * 9 S> * A-fc* ( 5 % [ P d / C ] ) {0. 00 

0 1 7 mo I } fc;\;ft,****4rffv*, 6 0tT4 8*WR*S*fc. EJS^Tt, 9 
5? ^ A - j« * * « »l L * jBt 4r « * t . ->!i*^/i'*5A#B?l.?77^-S (*pp 
**A:i>t*ty=2 0 : 1) fciUtfSSrfr^flS'S'* (a - 4) 
< £ A fl 4 > 

S^^StT^s 5 0 0 mIOBoq77^al:. 4, 4' - T S ./ 7 * = /V :t — f -'l' 
(KTDDE fc m-t) 5g {0. 0 2 5 m o 1 } t flS-g-* (a - 4 ) 1. 95g {0. 0 
028mo 1) fc F V (BTNMPiRt) 69. 6 g« 30. 

fcStffc*, 1, 2, 3, 4-i/^B7-^yf F7*^jj;yilfc*ti (8TCB D At 
5. 33g {0. 0272mol}£A;ft, 5»M*I,af !) 7 ? y #| ( c - 1 
) ©»ffi&#fc„ GPCSti5JiSLft.*!»7Sy#8 (c-1) Cl¥«&ftil 
ft* it. {Mn=15000, Mw=350O0} T? *> *a fc . 

5 > 

fc**«ISTfK 5 0 0 mli!)!goP77^3|^ DDES. 6g {0. 0 2 8 m o 1 } £ 
NMP69. 6gt*|S«ft«, CBDA5. 33g {0. 0272mol}A^, 5 
l55t^UJ75y^8 (d) W^«^#fc„ GPC«fclCfc!)«j£Lfc!«?y7$y*« 
(d) ©tf^^ftilfT^^^flUitfn, {Mn = 3 0 0 0 0 , Mw=660 
0 0 } 1? fc o fc „ 40 

6 > 




HfiSTffS 0 0ml OiOP7 7^ = fcm-ifi/l/y2 5ml, |£ g? /•? 7 17 A ( 
II) 0. 435g {0. 0 0 1 9 m o 1 } , t e r t -7f A-*^?!^ 1 . 57g { 50 
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0. 0 0 7 8 molUUl0dHMltt, 4-^5t7=y-*l 5. 95g ( 
0. 0 8 5 3 mol} ®ra-^^vyIS8 3mUiTL, £ b \Z I 0 & R Jjfc# £ * 
. 2fc fc. , N, N ' -^71=^- 1, 4-7iSl/^i?75V10, 09g {0. 038 
8 m o 1 } £Dm-=Sr-> l^^^^ 15 0ml £An;Lfc«. t !) ter t - ^ h * V 

K 1 1 . 1 7 g {0. 1163mol}£A;ft., 1 1 0 t f 4 S^ES ^ffc. I)«»7 
ft, SJSffi^iry-Y N3i®L, 5 Rfc* /< u- * |c J: !J * Lfc. *e>*Lfcai6£ 

j>xfjH-f^fc i D fli^-ft (a -5) 



iifl^T^, 5 0 0 mlOlon77^3|Ift^l (a-5) 13. 75g { 0 '. 0 
29mo 1] - ^^P^ygSl72mlUtl, -78 "CKftSfl L±„ ^ © £ JS ?g 
*K£Aft* 2 1. 89g{0. 087mol}--^^nn^ j> yjg« 1 1 5 m I Sr 

T3fr$? Lfc„ i©*«fclNOHClftA*i.*«JiSraiaUfc. ftfeixfc^r*»Sr?-4-aE 20 
»-*-Mr*AtETifeJ*Lfc«, *Sf*-h!J*Afc:"Cfc»L, 3c*#v-*|::J:D*«*rW 

V = 1 : 4 ) »CT»**rt?^flS** ( a - 6 ) £#fc 0 

< -ft i£ ff 7 > 

^Ui&SSTtf 5 , 5 00mIOE-OD79^.=t{C, 3, 4 - v 1 # /V stf =>r - 1 , 2 , 3, 4 
-7 h7t Kn-l-t7nva^^ & 8. 4 g {0. 0 2 8 m o 1 } &NM 

P69. 1 gttU-ffct, p-7^=Wv ! r5:>'2. 73g {0. O25mol} 
t 1 , 3 - 5. / - 4-&? f J 7'sA>**i"<l'm' I . 0 6 g {0. 0 0 2 8 m o 1 
} ilrA*t> Sl-C-1 0B|^S^$t#U7< ?^lgS^#fc„ 

:o#J7?y?tS«S0gENMP75g, 5 KfcttflEi Ltm^Wt 1 8 g , fcf 30 

y 5>V8 . 3 g 5 0tt8i#WK)t:**, #H 5 KI8l»«t#ft. 

^ 8 0 0 mlC^;-;V^SAU # & *l fc: 6 it J£ £ 3 S'J ■ L , 

-f 5 K (e) ©»**#fc. GPC*|Cj;5SlftUt#M5 K (e) OtfJS^^ti 

a* 3 ^**^ *tt**L^*t, {Mn=1 5000, Mw = 5 0 0 0 0 } T* o „ 

< -a-Sfe^J 8 > 

IISiiTt, 500ml<0E3oP77^ = lC, 3, 4 - i? * /U # * - 1 , 2, 3, 4 
-xhTtKp-l-^^^V^n^N^K-^^^S. 4g {0. 028mol} £ N M 
P78. 4 g £ it: ft , p-7i = Vy?7r/2. 43g {0. 022mol} 

t 1 , Z-'J>T% J *S A? JcSr's^^^lVl. 06g {0. 0 0 2 8 m o 1 

} t it-tm ( a - 4 ) 1- 95g {0. 0 0 2 8 m. o 1 } £ £ Aft» l£?£T: 1 0 RfMSJS 40 

:c#!)75^S8S50gCNMP75 g> 'f SKft»ttHtS*Sil 8 g, tf 

y s>j/ 8 . 3 8 fciq*., 5 o t-e s *mk*4*» # y *f 5 K»**«*#fc. r o»« 

^ 8 0 0 mlo^;-;^i:SAl, # fc *vfc fi Att»*r 5HI • L» ML, * P 
W 5 K (c-2) ©»**frfc. GPC»Ci9*SLfc#y^? K ( c - 2 ) O ^^F±S 
^^itaHspJe^^itt^il-Pih/v (Mn= 1 5 0 0 0, Mw=50000} T-feofc 




10 



(a-6> 



< * $ 0J 9 > 



(135 
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Med 

Ca-7) 



lifllTtS OOml©loP77X3Cm-^->V^3 0ml 1 P 7 !7 A ( 
II) 0. 56g {0. 0 0 2 5 m o 1 } , tert-^f^*^7^y2. 02 g {0 
. 0 1 m o 1 } 1 0 #IH«#Lfc*. 4-yp*7=y-^ 2 0. 5 7 g {0. 1 10 

Imo 1} Om-^V^|«20mllSTL ( S 6 fc 1 0»Kil»Stt. * fc , N 
, N — 7 =. = A-ai u v T 5 l' 1 0 . 61 g {0. 0 Smo 1 } ©m-^^wySS 
18 0mItJlxfci, tHin-ter t-/^->FH. 4 2 g {0. 15mo 
1} SrAiXn 13 0*C-<?4«HnKJ££-a:fc. K**T«* KJ&« £ 6 il L , Wv 

fco 6S^i^#u-?C£!)iIg*l, fls** (a-7) Sr#fc. 



(a-7) 




20 



(a-8) 



^^^H^CT^, 5 0 0 mlO|oP77^^tft^fe (a-7) 9. 81 g {0. 02 

3 lmo 1} -v J ^na^^>'^^2 3 1ml^:An> 0 L tz „ r ff>K 

= HE;*?|5y. 8ml {O. 0 5 7 8 mo 1} - i?^ bb^V§8 5 8 m 1 Ho 

<?»TLfc. *»T*oTCfcTi6i*|«EJ8;3*fc*, S^HSIunchc i^Atv3 

0dlB«*PLfc. dft&^ilL, nbfofrZ1&m<D&L&Wift$:ff^ik&® (a-8) £ # 




30 



(a-9) 

tl§I.«Tl', 2 0 0 ml©lOP77X3 {Cft^^J (a-8) 9. 912g {0. 0 
2 5 m o 1 } ^DMF120mltiS$t, - ©gjSfl t 4 - 7^ t P = ho^yf 
V 5 . 79ml {0. 0 5 5 mo 1 } k l%M* D V A 7 . 602g{0. 055mol} 
, DMF 4 6. 5ml £ 2D k. , 1 3 0 "Ct? 3 B# KRjft $ *Tt 0 * 7 7 7 mUJ« 40 

: n--^f-^=2 : l) Jt 9 « « fr f? V^fc-fr* (a-9) 
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(a- 1 0) 

5 0 0 m!OloP77^ = !M^ft (a-9) 5. 11 g {0. 0 0 8 m o 1 } £ 1 , 
4-^i-^ft^3 6m 1 ttf^ttl, St5. 2 5 m 1 - * 2 . 6 3 m 1 8 ft & ft x. 
fc. r. (5% [Pd/C] ) {0. 0001 6mo 1} £ 

i nfRix Lfc, r vmfcmmzmm u, w&fstsr tci9{b-&t («-io) 
<-a-^^j i o > 

SRSffiT*, 5 0 0 mlOloB7773|:, DDE5g {0. 0 2 5 m o 1 } fcfls-fr 
» ( a - 1 0) 1- 62g {0. 0 0 2 8 m o 1 } it, NMP67. 7 g III ® £ * 
1 CBDA5. 33g{0. 0 2 7 2 mo 1 I tAil. 5Sai^L#!) 7 $ y^l ( 
c - 3) ©*Rfc#fc. GPCi6|Ej:9>tlft#yTS?#l (c-8) 
ataS^lS^-ffitt-tJx-ejL, {Mn=1 5000, Mw=35000) tf o fc . 

< 1 > 

*(*WB-e#eihfc#PrSy^| (d) CMINMPTJWU iJJiijgg 4 w t % £ 
Ufc. 1 T-# htltzikG®) (a-1) «r»4PU» 2 4tM#Lt, 

*S§?S ®ttAEMaa*!l*ftfc. fls-fr* (a-1) *14 # S T 5 y * * (d) £0$ 

m 9r K # L , 1 5 w t % i L . 

fcft-fc/KOf£jg 

ITOllltlSI^ ±lHO^ B B B S2FSlMa?fJ^^b°^ = -hL (1 s t : 3 00r pm [ 
5sec] , 2nd : 3 0 0 0 r p m [ 2 0 s e c ] ) „ BCCfcTSfcNIttftLfctts 

2oott-6o^r«^Lf:„ mmmzy x v^ittt7 lteiri&jsl, i£ft 

IS ft i!R t L „ 6 „ m©*^-*-fc*ftRfflR3nl!:*#Lfc«, 7 
5i5ca^^fc*, =¥ * y ? 6 *t m © y A * V * v 9 (TN) t;^#«Lfc„ r 
©*/H=«ft (^;^S!:MLC-2O03) £SAL, ft A P *r & Jh L % ft * /V t L fc 

ft off 

«ffifiij**tt, 2 3 ! C^fcii9 0"CT?, St ft* /HC ± 5 V, ^^(|6 4ms, Jl ft ft 6 

4 h z ©mj±£pp«r l , auefcffofc. 

* 7c, tSfftt, i«3Vl:iiLfc30H2/±3V©gfi|!:2 3tt6 O^PP^T 
Life. 

^ © SfgJI , HE « *# * fi 2 3 <C T 9 8 % > 9 0 <C T* 7 2 % T- fo 9 , g|S®« 0 . 1 V T* 

<38M£0S 2 ~*jfi«l 4 > 

1 fc^^T, it^m ( a - 1 ) ©^ftS^r-t^-?^ 5 w t %, 2 5 w t % , 4 0 w 

n&mi-zm i = 

< jfeJB'H 5 ~mmm 7 > 

*lfc*l lfcfcV^T, <fc£» (a-1) ii^^LT, ^^M2Tf ^fcl^* ( b - 1 ) * 

* *n 1 0 w t % , 1 5 w t % , 2 5 w t % §s an l fc & * » , * « 1 i m « c « ft s 



(15) 
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< it ft m 1 > 

£-J*# 5t#&ftfc#D7 , Sy?8 ( d) ©fS?rNM P Ttfr* L, 4 w t % CD 

ttAEft&aai t l fc D r oKgEfiaasifcitifefii 1 £ wattM ufc. r 

36-t-S* 1 

< Jt«5^J 2 > 

*|jfl5fj»6ftt#!ir5y?| (d) OfSlrNMPfML, fI«S4wt%i 
Lft, N, N, N-f!)7x=*7?y (JXTTPAtlf) ^iS»L, 2 

4R#lfMLT, SlS^^I^Jt Lfc o .T.PA©iJ0f [±#!)T5?^1 (d) OftfflSI 

< it « ft| 3 > 

fttfefl 3 fc*3^T, T P A©SsjJPS:£ 2 0 w t % £ L El * tt Jt « 81 3 £ R |R $ A £ ft 

< XlfeM 8 > 

^^filj4r-f btlfc#y75s'?iE (c-1) 0»S5;NMPftUU «l«l4wt 

5*npj<D^&iaiS]®m^i^#fc 0 c:<attABi*i&3*i«r> feK0ttjft&£ £ 2 3 
o-ct Lfcei^ttsfcuw 1 tmm^wm fe*s x «**/n±«ff««f* £ gist© 
i? 0 £ it fc m , 6 o^-c-2 4)%mtom&mL. wvm&&&mk M«w©i?«fcfro 

fc. :o»#i4ft*t«*2fc*t. 

<&««! 4 > 

•frj*fl6T?*fcjh.fc#!>T5:f*» (d) OSt^NMPTf^L, (SJ|gS4 w t%© 
ftABAftaftllfcLfc. iO^AffilfO^aSI*, ftBettjft&A* 2 3 O t C£Ufc^^-i± 

6 Ott 2 4 PfBiPMS Stf«ff&ftig£g«®?iif©fF«£:ff ofc. -<Dife*(4^ 
It5* 2 It*-*". 
« 1 









Ma] 




CM ' 


^©ffefil 














_jm_ 












Z3*C 


90^0 




























d 


a-1 


15 










98% 


72% 


0. 1V 


2 


d 


b-1 


5 










99% 


68% 


0. 7V 


3 


d 


a-1 


25 










98% 


54% 


0. 1V 


a 


a 


a-1 


40 










97% 


39% 


0. IV 


5 


d 






b-1 


10 






98% 


90% 


ov 


a 


d 






b-1 


15 






98% 


91% 


ov 


7 


d 






b-1 


25 






97% 


87% 


ov 


tmm 
1 


d 














98% 


57% 


1V 


2 












TPA 


10 j 


97% 


36% 


1V 


3 


: 


- 








TPA 


20 1 


96% 


34% 


IV 
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M 2 































23 B C 


90"C 




23°C 






mmm 
















8 




95% 


67% 


O. IV 


97% 


69% 


0. 1V 


















4 


d 


98% 


63% 


1. 5V 


95% 


30% 


1. 4V 



< HXM 9 > 

1 0 T'# & ftfc # !J T 5 y * H ( c - 3 ) ©S£ii£ £ N M P T?*iR L % 4 w 

80'Cit,;ifcfil*l±*ifc«l&W1lllcMLfc. *©»** iSfti$H2 3lCf 9 8% 
, 9 Ott 6 9%, liti^liO. SVTffcofc. 

< mmm 1 o > 

. :0**t, -&jft« 2 *lfcflS#* ( a - 2 ) £: §S JD L, 24J*RSt#lT 1 *B 

w<D%L&um*&mn*mtc„ (a -2) ©*jo*ii# y >f s k (e) ©»»#&«■ 

L > lwt%iLfc„ :o«lEA«lj|l»fl»\ ISQi^^ 2 3 0 tt Lfc£l# 20 
ttJEfttt 1 4:lP]*fcfffli**Tofc. r ©»*H:*fc1-5* 3 £3*1-. 

< mmm 1 1 > 

SfcKWIlOKaa^-C, <t&® ( a - 2 ) |C#*.T fls-fr* ( a - 1 ) fcSsJt! L, 24#^I 
#IT ( **H©ttAEA«!iajll*4tft:. ( a - 1 ) OSlD*tt*J)^5K ( e ) 

< gftffl 1 2 > 

SIMl OCJSV^T, {b^-^ ( a - 2 ) lr|xTft^# ( a - 6 ) Sr §5 ft U H 2 4 B# ffi flt 
it Lt s *H§l©«f B El^feS^^#fc c fc-^fe ( a - 6 ) ©*sflll*B:# J> -f 5 K ( e ) 
©tfJJI§:fr lwt%£Lfc 0 r ©«££ft«i:a*ll$EV^ lifflS^I&g^ 2 3 0 30 

<*lfil 3 > 

**«Bf#6jlt#H?? ( c - 2) (Dg*HMP 4 w t %-C 

<S>3*36§3©Raiafa*i3»**fc. r ©ftiSIKffiaaffl*, llO|^SS?r 2 3 0 t 
fcLfcja*tt*tt«l tBf&ffffUft. Cl©g*B«3i61-SSi3 fcij*-*-. 

< ifctfcfl 5 > 

^dc« 7 y -f 5 K (e ) ©»*SrNMPK:*«¥**«Hfij||Jt 4 w t 



i ra « 9F 

« 3 




©fc*ttM1-5* 














«[a] 




* 


mm 










23°C 


90°C 




mmm 














10 


© 


a-2 


1 


99% 


86% 


0. 3V 


. n 


e 


a-1 


1 


99% 


85% 


0. 6V 


12 


e 


a-6 ■ 




99% 


82% 


0. 6V 


13 


c-2 






99% 


86% 


OV 
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